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,(.&4) [Title of the, .Inveiition] S EM ICON DUCTILE BELT mO IMAGE 
FORMING APPARATUS INCLUDIMG THE SAME 

(5?), [Abstract] 

)i ] I I en oi due 'c r- } i 

pXD&ns o /c ntrac tion ir th^ vicinity of £?iipport -oJl, dnd 
ap maoe fornnng apparati.s cap&ble o£ orLaini. g slabl 
iraage of. ha^n quality. 

LCun^T ict:icn] < serais. ^nau'"tx hel i ir-g'- tormi g 

drparaiUo incluaing s^me cl-aractei. ^zcr i i t v t a 

relationsnip between an initial voluxne resistivity pvl (Ocra) 
ani o jl^if i.t_ _i V p. 2 (Qcin) alter applvinq t lir 

vP'^aLna oistor loi < i: j. to the belt I ( 0( (lOK) Liiaeb 
satisties Expression below. 

Expression ( I) I iogpvl-logpv2 1<0 . 5 



i.GlaiSis1 

f - u ^11 1"-^ oej t c c r l-o--ized ir » 

and " volurpr re'=-i'=t vity pv2 {QcrtP altv.-' diop^yiiLq a I cnt ] Ve 
rfi^ fe^l 1 1 " nf J Lli- belt .0,jOo (1Q-.^ l ^nes 

sat IS ties expression, (n oelov.'. 

Expression ( 1 ; i Iogpvl-Xoqpv2 !:<0 , 5 . 

[.Claim 2:j Th:e ©.emicouduotave belt. .aGCorciing to claiTn: 1,. 
wherein tne initial volunie resistixfity is 10' to iO"- Qcm. 

Clairr 3' 1-"=^ -emToiid\ ct-i-"-e be^-" scc ■^nd-' i <j Lo ... _.]r o^- 2, 
v«/he_ein i he belt concaixis at least two j ncomratiblf- ma'-'^ als. 
[Cla-^rt 4, ^he $emi ronaact^ve belt acoonding to d.^.^^ one of 
L.ia„ii^ ^„ J, s« je'-eT i e ^ei i pr ^ i i i ui i rt "urrace 
coatma layer maae ot low-surf ace, energy inaterial . 
fClaira 5] T.r^e semiGonauctive. oeit according to claim 4, 
\ lere^n the low-surface energy ifaterial as dispersed with 
oarticies of fluorine resm.. 

[Claim 6] An image forjnmg device inclu.ding a transfer 
carryina belt for carrying a oody to be transferrea to a 
t'^rns'^er reg-on in v^hi^ n ^ tc ntr image is transforrca on^c 

tl P tJ =i - I , \ -i J 1 r } 1 t 

ss-auc induct >_ bt.lt j.cc,orci^r g to mi/ one ci r-la i to o 
IDer.aiied Desc.riotion of tn.s iiiventioixl 

fT ti -i'" ixe^^c tc \^ ich h^ Iiive ui n j= Ii i -■^ent 

irvention relaft^ "^o a semiccnductive oel^ ii"ed m o«=^t 
^rarMei, * ( le i^iig-^ trar-Letr, i rat '^fe'- po^t en of sheet 
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or the IiVp ii. an ma^'e t^>-jnriq -^^pax:a.z\s il^ 

t Cll( T wU h p fl.-" -PM COplSif 1. 

pn I I fa biiiil , ox '^omplex na-jn lh«j.'^of 
[0002] 

E ^ - ^-Itlil^ll^, at a i-cr . ^ Lli I t-ri, i,i 

^ric-j'^ 1^ rrct i u ^ d in n t-rcinsff^i car-xi3^ devfi^e Oi. ctn _raqc 
forming apparatus, an elastic mater lai such as ruboer., 
the>-mop_dstic olas toiler , ot the lj.Ke hai^ been proposed f osxi 
Ihe viewpo-nt of ca^y con-^>~o^ of tbf^ driving a bol L f )r 
exampxe, a bext us ma thermoplasxic elastomer nas .oeen 
proposed m oapaiiese Pdtent: ApplicaLion Laia-Opei^ No. V^- 
103-^9. HDv^ovor, tie bolt made of thermopliSb-ic elastoniPi is 
ij.kel „ tve di^i leJ aue l> Lh<^ i-i^oe ly cl I 1 id t 
In pditicalar, m a ca^e where thj b<jlt ib- la^jv^uol, oA^pt^Mi^a 
between roll-snaped supports, tnere. is a problem in. that when, 
the belt -s stopped lor a long t^ae, it is likely to be 
aefdrmed aiong a curvature of. tn.e: suppori:, so that a rrai^sfer 
material is rol e 1 ectrostati ca . 1 y aosorbpd and stab^v carriPd, 
i (J0G31 In. addition, Japanese .Patent iipplicatioii Laid-'Open ho. 
H2-2 642/7 suggests tne use of a belt wherein a Dolyechylens 
filir 1 1 [in an. a-^ E =>] M n ^l^i f^a i ' a in i n-j 

voliUTie 1 _£;.L^\ .LV 0 Ocu. lu- Ptm rp, JapHPse 

Puttnt- Applic-nou Laid-open Mr. S€^~8 ,164 ^uga^bts a 

-ui 11 .el L tie ii^p' wheiou -n i ti- t 1 

a e 1 ri'- nc--^prjrtl hco/ ig an ir^riiiSir -^'ol t^ ^ 
3D01 lO 10 £2^-^. Sncc cue s . fp r uuduct j "s. b^^t i.- nade 

of an elastic body, the belt has a higher tensile strength 
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Veil i„_ 5 o \c s The ^^""^ler se'nico' i iv. ire btr^L fc 

-pT- - mg aurah:] t- /, a rood ]. r r orrcnce ^ ci.^a: a Oj 

1CUU4 I trio -1 \ ^^.h -^he "^-^llo ^lag s i n t lot-r 

to obtvam such a nign tensile, strengtn and given p.ao;er- 
pt^<-jiig ditfibi Lty foi" example, Lh^ trdn=i<5i carrying oelt 
described n t tl^ 7aparei,e Pat^^ul Afp i_dt-on ^<uii-Oprn ho 
H2-2f^42'7 7 1 t ig c'l ims c riunc -c^ibti i*- )r 10 Lo 
10"' Qcm, or the transfer carryxng belt describea m the 
Japanese Batent ,'\p.plj.c.at.i.on. Laid-Or>en No. 363-83764;^ navmo 
rxi J uri c r " ^isl ivity or ct'' "^ut f i" 10 Qcm, 

tl v_ a t a p£u)olem thai dia electric j ela le^esia _o 
the i;ran:sfer bscomes large so. that a .h&.avy burdea .is imrjosed 
on a power source tor app±virig voltage to the iDe^ l Since 
tne transfer carrving belt holds a transfer .roatsrial through 
rctrostatic absorption oower, discaxge of electricity if a y 
oe generated wnf-n the ""ransfpr mdt«=^'ial s separated iron t 
jD-lf Tu this CciSc, 3 f^^psrer iira^e or '^h'-' sar-^acc of 

qeneritta uii^er ei\.^r<.n rl oj. tu _c wTCv i u 

c * "low hm^dity Ho 'ever ir "le ca-^ in /v-hicn t-h 
1 1^ 1 u 1 bL i t a\3 o a h ot in ri ic i r 

totivii/ T u-aeJ a:, tit trc-ib cr car£V_ i I-l , i i q- 
xoi'-.-q'^ IS npc f sarvf ~c holdara t i-= t^3 I'^fer nadtorial bv 
laeans of the belt; therefore, discharge of electrieity is 



ei"-!!,, ac era Tl j - di->cia o,„ j e n ficon ctU'=;«^ s iTc 

t t t er r ^1 i cf-- T v-- rar ler i cr 1 
"oi^ y Tl i--, t 1 "^Cer le rc go a 

'^cit na ffc <lp'"ecls v,al]eo o rhol<? t rr c c ivj>_a m £>cn par 
^1 -IX 1 u ^ 1 I ur c Tl I I e r 1 t, n 
XL ai irl-ei o ^psui^ i - t i ^bl-^ t i a C|C<-i in=i 
cfualitv IS not easi.;,'/ ootamfsd. 

OOi 5] Ir the <■ a'-e n v\V_ch the intT"]n''ic s/oHme rebisli^. t 
o'" ho trLnsfpT- ^a^'^^xwq t Ic Ihcin. v ficm •='Ip --t- 
c^?rqe6 -Jot eaoi v, ^1 ^tr^oy re^alt m a Li ' lat the 
bx^ns-^ei icciLf^xiaJ carrot be held tiirojq F>ie'-t>' static 
arjscsrpt-.ion power 

[fiOj ] Groan-^^-^ '^^ ^pf irioi J a- "^f. i Nc Oo" 

JTjests d J Mario er carrvna be^L, o. oeU vhereia le 
■stirface; of an. elastic body ..navina a intrinsic vQiiim:e 
resistivitv oi' 10; filciu or less, sucn as. Gh.io.rotjreney .is 
roatPd th a nylon rp-s n or ^ ui ei-hanp res: \ Tn the '■ace 
la which the surface layer of the: chloroprene is coated with 
the nylon resm, the surface coat layer Gctnaox: rol.low 
aetormation o^f the transter. Garrying seit at a curvature 
f tr ) r h -^It p -^-^es t >ri j i p 

D t o CO Ja er s h^rd r»- k t / li'- ; r r i t i 

1 Ire s rfdc e layer In Lhe c c <■ j he urt Lhanc reoii ^.j'^t, 

e u L L ] ibiJiL 1 f t 3t i; .^l^n ^h 

\c- icLa I r o ^ t.riar t- on n-^ Od Ir. t. s ta c- a ib^c ibt,a 
rt£>Ov/e ho <^ er , ti^ia belt ' & prcblciU t-q l^ -jn<=^r lerc" 
eas.ily to the surface so that the surface ea.sily getis dirty. 



i0007] In the: case in which an elastic body such as 

:t ot orroii; 111 i-ih_i^h .^aip. ^ ^ ~ - nj- '■.h^ like is dispersed is 

fir tht traasier Cttrryiiiq belr, a desired stable 
resisf-ance value can hardly be obtained even 1/ ordinary 
C'jridU'^i i->.-.- '^'^rbr [J b a':^' i-^ -^d-Jc-i tc cid^iiaiy i.;h'r^>r -na i- o J. . 
This IS because ci seroxGonductive resistance range having a 
resistivity of about 10' Qcm is a ra.nge wherein resistivity 
is nst easily controlled. As a result, it is ditficult that 
variaivlon in the resistance of the belt using the 
abov'ciu'-^iiL Lo.^ed, ^l?.>sri" b -K- i< si-aoly set in such a manner 
that the Gommon logaritfm. of the volume resistance thereof is 
within one figure { iDgOcm. value.) , In the oase in lA'hich in- 
piaiie variation in txse resisLance is one figure or more, 
transfer voltage cannot be uniformly applied. Therefore, a 
problem arises that., image quality after transfer is not 
stable. 

[S008] In. order that the: semioonductivs belt holds the 
transfer material and a toner i.mage is transferred onto the 
transfer .iKaterlal./ a transfer voltage of 1 kV to 5 .kV is 
applied... This applied voltage causes a change in the 
resistance of the belt Kiaterial, resuli:ing m a problem thcxZ 
a differanGe in the resistance value of the beli: is generated 
between the region where the transfer material is present and 
the region where it is not presenE. 

[00u9] To overcome a change over time in the resiscance 
value ol the abovementioned belt material and unevenness of 
the belt resistance value, Japanese Patent Application. Laid- 
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o n No i?-~29^S^h ^u^g >. t s ur^ns er co-r o -1-^ forned 

rl 1 G I tiro 1 r t 1 1 li /of 

Lhe t ] ^. y surl ic-^ -.n s se^ i i i e of 

1x10 to Ix G Orm a rbbb^r irvrr vsii 9 Inc cnna t ivit^ or 

ta^rec c^^ ^ irjn ixlO to 1x1 1 Ocr, is 1 se 1 ctb L i-^ ■^c d 
layer (mcermeaiate lajrer]. ; and the intFingiG volume 
•refc„6L ft ( ^ whc chira lave-- (bciso ^ayerj is ^et w th n cbt 
-^ng- '■ir xlO to x u Ocxa. nts puo ^at i bua ti> Lhctl 
11 ut 1" I I I " dL --e V li G Cell br irp i &j th-^ 

^ t^^'^ ^d\er Ubiig Lie co: duel 1 i/ic/ of the polyne^ tse f, 
wh±ch IS the -^eccna ^ayer (^ntcrneJiate la/t^i^) ^^o^evt,I, m 
Lhf cd'^.t :iL LhP' 1 aiti l a ed ot J t i i.f^-^i-^'-a c- -1 u hprec 
1 v^ontx vll fc-o by the la^e^ no.viny a hiyi ruoi t i v-l \alu«^ 
Thus, the unewenness- o.f the .resistance vaiiae is not 
s;uf tieiently overeoTTie . 

[OOiO] b jrtherTioi-e, i^^panece Patent ^oplnatidn Laid-open No 

179414 sj.^q-^'^t'' a rubber matGi-ia made o'^ chlo>-rpro-no 
rjtbpr nd EPDM 'p'lhylene proty^eii'= dicne momirer) ub a 

m c^ire i=vurG aoqI i^t tl ^ ■^h^rae ov^^ t mo ^1 « ttdnr'e 

f 1 ] I t- D ^ - I ) ni'- 1 I 

T. 11 r ei t ]■ o ecffiiiiig hj.s c 1 gt t x itf n i L if 
une venrie.ss ol; the belt resistancs , 

f 00 111 'iu-"torno Jc^TDdnrsn 1 ^ ^L:ti d-0 t;'^ To 

IT )d SI o |e'=5*'=; ae a=;e ol ^ 1 or- nn-^uc L^""'e ^ riojoi 

nal _ol trtaa^ of a ^uLbet material na"' mg cii 1 i*-'°T.=;e polaiity, 
such. :a,s"3: hydrin rubber, as a. countermeasure against the chaiige^ 



ovpr ^ XI. tb> 'es±.^ance /alue o" "-ne ce-^L Tidteri-l ctnd 
tlir 11 ^1 ^ T th^ Lf-il res^^^tcin ^- 1 In U - - se ot 

conr;jc1-VF rgpnc 'such as carbor u_ ick, a p-'obic'ti a cj.TdnMe 

tcxip" . are w'l t-h hiq i T^m_diti' and 3 lovv w-^nporctture <. "a ^ 
hmiidxtv. However., trie ion- conductive tvpe rubber material 
nss f\ problem tna" the resist<.< ce value thercoi: ciances y 3 
figure or more betvjeen a hrgh teiiiperature and hign humidity 
and a low temperature and low humiditv. 

lOOlz] In a material, syscem using the GonduGtive a:gent such 
as carbon blacK., rinere i^s no prior art tnat. deals with the 
_hc>iKje u^^er t Lifit: lp he rPo-otar cx- (i D^li nalf^^n^l a c 

Lhe ce-^^btdrice vdrxaLiv."! ot the ter;.s ^le repeated distortion. 
t.:0Q:13] 

[Problem to be Solved by the Inventionj As described above, 
the related art has :a. proolem :.in that in-plane variation of 
the beln IS high and tne resistance .of a part of cne joelt 
-TiaLetial is -^a^ied by tbe trarster voltage ir the region o-^ 
lU" Qcm to i©-" Clem m. which the transfer image is nor 
a ^ti-tl ' "d p- L 1 r ^ 1 t 1 tl e I^- Lt 

re-- ■> - tcinr-e cau'^ed by Lhe Li-cU'lf^" vf-iiLu-^" _if}.i^cd ,oi ago 
oi tao ^ikc lb h ah, ti ere is a proolem m that s ^n'-~e the 

r I s partially a goovl quality cf image 

cannot De obtained. 

[Ori4] S.ncp Ihc resistance variation ccca^'s -r a part o~ 
the belt raaterial due to the: transfer voltage, the belt 



til t I i 1 1 p T I r<=>ctse ir a iLi ' I n c js-^ ^>s a 

result, iL xs not desirable. 

fiJOl'] Convenn ona] ly, ct fall-co or coioyjra To.^ i ue ^r 
]- f ii i L s ;b evt oJ; wf rac v-oxporat^ t-iie lu- 

h gi- rr e u tended for a^cc users mf lua ng stq 1- o- 
^lf=>dl i"\ ol-ficfs and gpnr>-a ncjnes The full -color ropy^Py 
na biiie or printer ini erdsd for s ich <i j^f=r is ^ -^^ 

00 rrsi7'=d ard Tncxppn'=ive body rore thai Lhc ex-^ i ic, pvinc 
mcvct re o grille'- Also, the effort" fo^ tip nairtei ctncp or 

r reluct ion \r- the '■uirinq cost resulted f^on "hp effort 
^Pv^jrttps wore imoortirt Therefore, a na or rrot 1 em 3s to 
eKtend rne iifesDan or the belt iriater3.a.l . 

[OOioi An objeG'c ot Lhe present invention is v.o solve the 
abo\-e PiObltnib cor taxned in tie rciatt-o ctrt and achieve ^he 
purpose be-.ow ""hat is, an object o-r tho present i ivcntion 

to prcviQ'=' f bem^ concur Live Delt v^ith low ro'=:istancp 
va-rial^on di''iit.t the app led /oitagc or ccnti-rtCi-ion m the 
vicinitv of df support roll, and an image forming apparatus 
capable of obtainma an im.aae of hign cruaiitv. 

[Ml jc ts '''-oLle-nJ Tb>^ ir ei t r ^canl t x\ j.1 ^ 

re j.^-trtPCG v«_i ^on ib hiqh when c r^pec if d c „tcr+- or 
Hi . d ui e be , I - ^ t 1 

1 II 1 o n 1 oliFd Lace cc':)ro. nq to a.er 1 a^^c n 
p-^art-CJ usf expa 1=^- :)n/ CO uX«.CLion i ■> a orr^i n of i 
support roll or the like, and thus devised the present 
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invention. That is, the present invention is as follows: 
[0018] <1> A seiniGonciuctive belt is Ghi^raeterizeci in that a 
relationship betvveen an initial volume resistivicy pvl {Ocm) 
and a volame resistivity pv2 [Qcm] after applyin.g a tensile 
repeated distortion of J'# to the belt 10,000 (IGK) times, 
satisfies Expression (1) below. 

[001 9 J Expression (1) 1 logpvl-iogpv2 | <g . 5 

[0020] <2> The ssii;iic.Q.Rd.uctiv-e belt acco.irding to <1> as 
characterized in that the initial volume resistivity is lO" 
to 10'^- Slcm. 

[0021] <3> The semiconductive belt according to the <1> or 
<2> is characteriz.ed in that the belt Gonta.i.ns -at. least two 
inGompatihle materials . 

[0022] <:4> The sextii conductive belt according to any one of 
the. <1> to <3> is characterized in that the belt is provided 
with a surface coating layer Hade of low-surface eaer<3y 
material , 

[00:2.3] <5> The seniiconductive belt according to the <4> is 
characterised in that the lov^^ surf ace. energy fflaterial is 
dispersed with particies of fluorine resin. 

[0024] <b> An imaq-e forrtiin:;: device including a transfer 
carrying belt for carrying a transfer body to a transfer 
region in which a toner image is trails f erred onto^ the 

transfer body, the transfer carrying belt being a 
semiconductor belt according to: any one of the <1> to <5>, 
[002Sj 

[Embodiments of the Invention] in a seini conductive belt, of 
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Lai I 1^ ! O^irl j 1- a t 

1" ^ 11 -Ly p\2 (OrTEi dfLt^ tppl/jng a ' le^ r p tea 
< Lsi art ion '-f 3 ciebpl^ 10,mjO ^ q is'^ig'^ 

•nof^ pre f-tc^ y iLi-press-oi bfc_c te r, 11 o J e 

resistivity pvi ana the voiume resistivity pv2 are a volume 
resistivity in a widthwise direct ion . 
[ifj^o] "^-^p- t.sior n oopvi-loapv2 1<0 

Expression ^ i .loo:pvi-locfpv2 i <0 . 4 

Expression k I logpvi-logpv2 1 <G ^ 3 
fro27 According to the sonicoi duc^ivs belt Oi. tie present 
jn n ti 1 1 c- VTiime ipsisli/ I v' '-^Jctio is oit of the 

->! Hxoresoion 'Ij above, a resistance -ja^ at rn 
resulteci trom tlie appliea voltage: or contraction m. the 
V cmity o-^ H support roll _s \mx< a thu"^ a lifespan 

■xh bhortered due to ^ ne repeat ad u i ur utical use) In 

oen'=>ral, tho srn cordut-tive belt configured to disperse a 
conductive agent into a binder resin. ror this reason/ the 
se.!n.iconauctive Pelt or the present invention satisties 
L p ri t ^ e 1 1 

f nai. tr o a <. jnjiKt_\/v_ oi \ du^ tc tic le _wL n t. 

t la lae o ti Jindmg rtsm itfaeif jr the ^n^i re in tl t r'' 
1 n Ii I tp-ul 1 ^DC^faioi ^j, r-x_cin i «l L^- 1 t 

-ir t --11 b ic e"- b 1 ling '-e-, conduct i 

the liVr whirl toi& i utP:> tie iUkona\Ktlve belt of t'^r 
present invarttipri,: adjustment of compound amounts and 
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1 i'' J t r q « (^1 f^n -< t c ^•=,1 o silj- ^^tiii x 

) U'T.e re^ 1 1-^^ i at on ^^JttJrin x he ^unge it 1 ly tcf 

present invention. 

lLn2&] a p ^corJtf ti\-.- tel- -^r 1 1- p p-<rr imei-ion, 
-nr pypress on ^ters repeated distortioi ot i ' Tiecirs c.it 
rnoimr of ni=;'^ort ion capplitd tay dtt cich ig a sheet 

I ^ari ic ondi cLive oolL , frnic 1 i^- cut c navo a t,v/idth 0^ '->^ mra 
ar 1 a lea tl' 2 J in t^ c 11 ext<^nded ai a 

o stare o ItO itjii, or a tensixc zest ae\ice, eina 
alternacively changmcj cne dxsL;ance or r.ne chucJcs between 

JisLortion ol 3 \ and ioO nun at ^ uck speed oL "I 

niEi/min, 

[90 29] In the: semiGOnd,u.c.t.ive belt of the. present in^rention, 

1 i-es stiv^-^v c^n Treasured acccrdiia to J IS K6991 
Dv usma a Gircu.i.ar electrode (e^a-/ a hiahrester IP HR probe 
produGea j3¥ Mitsubishi PetrQcnemical Co.y .i.ir.d. ] . More 
speciiMcally, for exampls, tne volume resistivity can be 
measured pv asmg the circular electroae illustrate a m Ficj. 

t ^ - '"tic lal JXC' bl llUSL atii'^ '^nc r u iT ? 

circular electrode. The circular electrode snown. m Fig.. 1 
n u 1^ ^ la je ciftl -ij 1 ' ni 

J tiqe i^piMi ele,-.t J^, B "a*. r& v fe 1 I iif 

electroQ^ i La "olunn r p f> r-^dt pac fi^i a c c cc 1 

ring electrod.e part D having a larger inner diameter than the 
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d+"e£ J_ t-=i,„r ct z c (. I mn^-^ cle r^ae. i ^ ana 
tri bi i_i 1 t r _i a^i ^ - i - a . f ) n „ . 
/ oioucL^\c " e c ^et Jppn t e _ m a el^ Li :> io 

pcirr c.nu r] la ele wro1e oart t of the i vo "-a^c 

It I / L I f^jv^c d ^ r i t*iP be cnc \-c^- > i /i a 

elect rede ^, i \o_t ^ is av- Ixe'^ bet^ tr^ rcl r lai 

electrGae pa-rt C. of the xirst v.o..Lta0e appiviHe el:ectro<3e. A 
cind u le c^econd voltage .^prlying c?^ectroae R n licw nq 
current 1 lA) is ineasu.red, ..and the voLuine resistivity pvl 
\Q. ~ or T - sem ro^c \ci- /e b-= *" i can be calculatea 
aGGording to lux.p:re.ssio.n ii.) beiow:. In Expression Dexow., t 
refers to the tniekness of the semiCQnductive belt T. 
[orrni i xpt >,-.ion i l cx t 

i 0031. 1 In the seiuiG.Q.nduGtivs oel.t ot zhe present invention, 
It is: preferable tnat the .xnitiaL volume resistivity is 10* 
£lcm to 10-- Qcmf ana preferasiy lO' Slcm to IG-^ Q.cm m vie.w 
of stably nolding a transfer material £5y ele.ctrastatiG 
absorption. If the initial voiume res.istivity is less than 
10^ Qcm, since eieGtric charge easily rlows, che transfer 
material may not be helo. bv the electrostatic absorption. 
M^au f _le _£ ti-^ 111^ d 1 i i ^\ \^ Px-^^^-^d i Ocn, 

since hi n cJuBje leq iii d m (.^(.i-i t- ^.^^ t L it uo 
h>ii Ih^ trcinolei nitc^ria , rlccf^ c dis hd^ " o s: ly ad 01:^6 is 
liii puit' 11}-^ ir^-rontier.r-jicTrn'^ti^lla -i 

^K. L pclt^iry, d] d ciH iTPae J- a ure su } piii i- 1^ 
pcP L 1 I ly p^oduceo on tnp tran=:ter irateridi Fo_ this rea^'on, 
tie'-e lo a t <r >n m vi cb oi ict ^1 c tr-^n'3fe-^ iraqf s ^a'5ily 



distiirbeci, it is dif tieult to obtain the image of good. 

quality. 

'^■^ ex , 'ic ^on q -ai oi c t l'^ e sr mi conduc i e oe^u ot 
t-bf urL.5Liit 1 'erit lo" '•je described i cr^tdi'' 1^ s 

} tl L 1 11 f Hr eTico d CC e b-lt Li^ l 
1 jpu 1 u 1 of ap ei^b-x^ "'a^'^L c'^ipo^eu l. a bii dei 

resip -iri a conductivfe aa^rt in the sev icrnduc^ oe t of 
tb-v5 preseri mvont^^n, the plc.=i i lo^yo^ ruv oe f^rnod or 
s nglo la er or pi iral Jciy^rs Alternqiti^ e^y, if necebE^ry, 
a surface coatlag- layer is formed, oh the surfac:©. of the 
elastiG layer. 

[0G33] The bipder fesiri indlud.es rubber rttateriaa i&..g.., 
polyurethane, chlorinated polyisoprene, NBR, chloropren-e 
rubber, EPDM, hydroxylared polybucadiene, butyl rubber, 
silicon rubber, and a rubber blended material consisted of at 
least tv/G components thereof),, resin material (e.g., 
polyester ^ polyether ether ketone> polyimide, polycarbonate, 
polyvinyl idene fluoride, and resin blended Kiaterial Go.nsi5ted 
of at least two coniponent.s thereof ), and rubber./ re sin blended 
material consisted of at least tvjo components thereof . 
Herein, single use of poiyethsr erher Ketone, polycariDonate, 
and polyvinylidene fluoride is not preferable since it causes 
generation of crack when the tensile repeated distortion is 
applied. 

[0034] As the Gonductive agent, carbon black te.q., furnace 
black, acetylene black, ketjen black, channel black or the 
like.) is .generally preferred from the viewpoint of costs., in 



addition to this, metal, Ketal oxide, surf ace-active agent> 
cG.ndactive polymor or the .Like mav bt; used. These conductive 
agerits Ccin be used either alone or in coiabi-nacion of two or 
more types . 

[00j5] The metal iriciud.es graphite, aluminuKi, nickel, copper, 
and an alloy thereof. The metal oxide inclueies, for exaFipie, 
tin oxide, zinc oxide, potassium titanate, a tin oxide- indiuiti 
oxide composite oxide and a tin oxide-antimony oxide complex 
oxide. The surface active agent includes a surfactant such 
as sulfonate, aaunonia salt, or the like, and various^ 
surfactants such as cationic type, anionic type, and nonionic 
type. Exa:nple of the conductive polynier include polymers 
vjith a quaternary airoiioni urn salt cjroup such as various (e.g., 
styrene) copolymers of {xaeth). acrylate having a carboxylic 
group v/ith a quaternary amKionium salt group, aind copolyraers 
of n^.aleixr.ide and itiethacrylate 'with a guaternary ammonium salt 
group, poiymers having alkali itieta:! sulfonate salt such as 
sodium polysulf.onate, and polymers having at least 
hydrop.nilic unit: of alkylene oxide bonded in molecular chain. 
Concrete examples of the conductive polymer include, for 
example, poiyethyiene oxj.de, polyethylene glycol type 
poiyaiuide copolymer, polyethylene oxide-epichlorohydrine 
copolymer, block polymer having polyether amide imide or 
polyether as a main segment, and further poiyaniline, 
polythiophene, poiyaceLvlene, po_y)yrrole, y :) ic v 1 e 
vinylene, and so forth:. These condu.etive polymers, can: he 
ased. in either undoped sta.t.e or doped state. 



[OOSg] Ix is pre ter able that by using these conductive 
ayents, sutf ace-act ive agents, and .conduct i.ve. atrent either 
aloae. ox in c©fltbinati.o.n ot two or more types, a volume 
resistance can be stably- obtained. 

1.01)37 J In a case m wnich two or more kinds ot carbon blacks 
are corr,ib.ined as tv^'o or more kinds of conductive agents, i.t is 
pref-era-blie that two or more kinds of carbon blacks .with 
different D.BP oil ab.so:rpt.ion:: are combined, 3y combining two 
or: mor.e kinds of carbon blacks with differ&nL DBF oil 
absorption m a specitic ratio, it is possible to prevent the 
abrupt change of the volume resistivity (e.g., in the range 
of 10''' to 10'" Cictsx) , thereby imparting Glectroconducrivity 
with relatively small amounts. 

[0038] Carbon: black to be used as. an electrically Gonducting 
agent tends to form a chainlike bond in a rubber c.ompos.ition 
in which it is ineGrporated. The ru.bber cortipos i tion exhibits 
different resistivities depending on the length of .such a 
chainlike. bond. Meanwhile,, if thi.g chainlik-e bond is long., 
the electrical conductivity of the interlayer is improved and 
the resistivity of the interlayer is lov/ered. On the 
contrary, if tnis cnainliKO bond is short, the electrical 
co'ducr • wcy c-t the interlayer is Jovjfre'l and the resistivity 
of the interlayer is raised. In other words. If carbon black 
which fount long chainlike bond is inc. ..pir ite'l ir rnrbf-r 
composition, the resistivity of the intermediate transfer 
belt changes greatly as compared with the case VJhere carbon 
black which form a shGrt chainlike bond is incorporated in. 



the ruisser eompositioB in the same amount. 

[0039] The le:i.r:h rhe chainliice bond depends on fne 
particle si;:e or surface activity of individual carbon black 
particles. One of indexes of the length of chainlike bond is? 
DBP idibuiiyl phchaiate; oil absorption defined in ASTM 

(America Society for Testing and Materials) D2414-6.TT. This 
DBP oil absorption is represented by an amount of DBP (ml} to 
be absorbed by lOQ q of carbon black. It is said that carbon 
black having a higher DBP cibsorption, i.e., nigher oil 
absorption forins a longer chainlike bond. 

[OO.4.0] If the. resistivity of the seitiicoinductiue belt i:S 
adjusted :rierely by incorporating only carbon black having a 
h i ah !jBP oil absorption, the resistivity of the 
semiconductive .b.elt can change with a si light change of the 
blended. air.Dunt of carbon black. Thus, the .semi conductive 
belt cannot be provided, with a predetermined resistivity 
unless: the blended amount and .dispersion condition of carbon 
black are strictly defined. 

[0.041] On the other hand, if the resistivity of the 
sertsiconductive belt is adjusted merely by incorporating only 

carbon black having a low DBP oil absorption, the carbon 
black can be dispersed in the rubber coK^osition mare 
uniformly than the case where only carbon black having a high 
DBP Oil absorpLion is inGorporated, giving less resiscivicy 
change with the change of the blended amount or carbon black. 
However/ in order to provide the semiconduGtive belt with a. 
predeteimined .resistivity, it is necessary that carbon black 



be incorporat.ed cir-caicr thsn the cr:S.-:^ v^-here carbon black 
having a high DBP oil absorpivion is ihcorporatsd. As a 
result, the irdxxng proportiGn of cartoon black in thb rubber 
composition is raised to give a rubber composition having a 
raised viscosity which can hardly be processed v/hen kneaded 
by means of a Banbury roixer, kneader or the like. 
[0G42] .accQrdingl.yy two o^r roore: carbon blacks teiving 
different DBP oil absorptions may be preferably used in 
coitibinatlon. 

[004.3] As the carbon blacks to be incorporated in the 
blending rubber material there maybe: any carbon blacks' having 
different DBP oil absorptions. However, if the different in 
DBP oil absorption between these carbon blacks is too small, 
it can prodace results .similar to that of the case where only 
one kind of carbon .black is ineorp.orat.e.d in the rubber 
composition... AccGrdingly, as carbon blacks there may be 
preferabl.y used those differing in DBP .oil. absorption, to some 
extent. More specifically^- the car.bo:n black h.aving a. high 
DBP oil absorption preferably exhibits oil absorption of not 
less than 250 ml/ 100 q, and the. carbon black having a low DBP 
oi; -^iOf^o rp ;.ion preferably exhibits oil absorption of not more 
than 100 ml / 1 00 g ,. 

[0044] .Example-s of the carbon black having high oil 

absorption include particulate acetylene black (oil 
absorpti.jp of 2 SB ml./ 100 g; produced by DSNKT KAGAKU KCGVO K. 
K.), kitchen black {oil absorption of 360 ml/100 g; produced 
by Lion Akzo Co., Ltd.;-, Balkan XC-72 (oil absorption of 265 



ml/lOO g:; produced fey Cabot Specialty Chemicals Inc.), and 
a:ptjien- bJ ack such as H3-500 {oil absorption of 447 ml/100 
g; produced by Asani CairboD Co . , Ltd, ) . Examples of tlie 
carbon black having a low DBP oil absorption include Asahi 
Thermal B'T (oil absorpcion of 28 mi/lOU c; produced by Aaahi 
Carbon Co., Ltd.) and Asahi Thermal MT (oil absorption of 35 
ml/ 100 g; produced by Asahi Carbon Co., Ltd.}. 
eorctbina^iori of CiWO or more carbon, blacks having differtfnt DBP 
oil absorptions/ in. the case of the coiriblnatiDn of. two .kinds, 
the coratiination of the particulate: acetylene black (oil 
absorption of 288 ml/100 g; produced by DENKl KAGAKU KOGYO K. 
K.) as the carbon black having high, ol.l ab-gorption and the 
Asahi Therraal FT (oil absorption of Zd ml /1 00 g; produced by 
Asahi Carbon Co., Ltd..} as carbon black naving a lov,f DBP oil 
absorption is preferable. 

10045:] It is preferable, that the semiconductiTS belt of the 
present invention contains at least two kinds of i ncorapat.i ole 
Kiaterials.: More specif ically., for example, .the. containment 
of at least two kinds of incompatible binder resins is 
preferable in view of that a dispersed state of the: 
conductive r..T".r^ -.5= cr-;.-.: arid a specific volume resistivity 
can be stably obtained. 

[004 6] The at least tVv'o kinds of incompatible binder resins 

is comoination o.f binder re:sins- w:ith different in a 
solubility parameter 5. (SP value) . Herein, .ir is preferable 
that the different in the: solubility parameter S:(SP value) 
haS/ for exaiaple, i ..3 J cm'' - or more. 



f 004:7 1 'The solubility paranveter 5(SP value) is expressed by 
E\pr-^Moii i3) r.oL.vv. Wherein 52d, 52p' and 52h lepresents 
disporbion forc-j, polar effect, and. SP valuv^- based on 
hydrocjen bond, respectively. In general. Supposing that the 
cohe^L^f^- eneray ia E (cia=4.1868 J) and the m^vai value s v^n, 
the solubility parameter 6{SP value) is a value represented 
by 5- tS/Vm) i/2 . It is knovm. that the greater SP value is, 
the higher is the polarity o£ the substance. 
[0048] Expression (3) 5-62d+52p' +62h 

[004:9] E^xamples of the rubber material having a high SP 
value include urethane rubber (SP value=10) , Ghiorinated 
polyisoprene rubber (SP value=9,35), NBR (SP value=9,3) and 
chloroprene rubber (SP value----^8 . 7 1. ? . Exasxtples of the rubber 
material having a lo.w SP value include EPDM (SP value- 8.0), 
hydrogenated pol ybutadi.ene. rubber (SP value-8 . 08.) , butyl 
rubber {^SP value=7 . 85) , and. silicone ru.Dber (SP value-7 . 4 5): . 
Examples of the resin iRaterlal having a high SP value include 
polyacrylGnitrile (SP val:ue~13 . 55} , polyvinyl alcohol (SP 
value: 12/60), epojcy resin (SP value-10-9}, polyvinyl 
chloride (SP valae=9.74), polyvinyl acetate (SP value=9.57!, 

material having a l.ov^ SP value include polyethylene (SP 
value-'/. S8) , polyisobutylene (SP value=7.7), and poly-tetra- 

[OOnOl when at least two Icinds of incompatible binder resins 
are corrLbined, since they are not mixed Vvich each other, a 
phase having "sea phase" and "island phase" is obtained. For 
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this reasOK, when the coRSuctive agent is dispersed in at 

into a. p>aase: having the conducti^re agent unevenly dispersed 
therein arid a phase having the conductive agent evenly 
dispersed therein, to obtain an electrically conductive phase 
having the conductive agent densely dispersed therein. That 
is, the conductive agent is densely dispersed at an interface 
of twQ. kinds of binder resins to form an unevenly dispersed 
state, and the dense portion contributes to electrical 
conduction, making it possible to fonn a stable electrically 
conducting path. Further, if the amount of the conductive 
agent is increased, the hardness of the elastic belt is 
increased, but the amount of the conductive agent is reduced, 
thereby inhibiting the rise in the hardness of the be."..:., 3y 
adjusting mixture, ratio of at least two kinds of incompatible 
binder resins and the amount of the conductive agent, it is 
possible to stably obtain, the target volume resistivity le. g., 
10'^ to 10'' flem) . 

[0051.] Fig^ 2: is a. view schematically illustrating a state 
of the carbon black dispersed in the incompatible binder 

resins of EPDM (SP v'alue-8.0; and rib^ iSP vaiue=9.3). Kb. 
shov^n in Fig. 2, by blending and forming NBR whicn is 
compatible with the carbon black and EPDM which is. 
incomparible with the NBR, the phase having the sea phase 
(,EPDM1 and the island pha.se (NBR) exists. It is divided into 
the phase (EPDM) having the carbon black unevenly dispersed 
therein .and the phase {NBR) having the conductive agent 
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x'^n \ a seJ n -^^-^f so th ^ «^ J ectr i<^ciil<, cc a\c ive 

1 h j t J- f- lb n t cti. ctcn «. ly dxooerciea tierc n 
exisizs at i:n.e in terrace. 

[005?] Ti lec es-^dit /, it: i ■= prei^trablr^ to four a su'-'-c^ 
-jj^irc 1 . ^ I in t If- ] o Id 1 1 r 

the p^et>ext iwci -^u i L^e ^at^'^ ii Ox(h suiau,e 
cirttinq lye-" i'^ mao'^ O"^ a ow suria'-o erergy "ictt x c- 1 , is 
po'^sib''c to ©-"^x/pot toner rt op the = ariace oi the 
=^eirir o id ic ^ive bel^ -ind preveit Gii-t of rant, let: ireLcr^ai 

based ovx toner on the belt surtace . 

[f053] .he lo^j sirface energy narer^ai preler-ib ' a 
niaterxai Krherem. fiaorxne resm pamcles are aispersed. The 
J: uji rf r in v ilx ^ uL oar icul"?]/ liirited 

examples thereot include polyvinvl ilworide, PVOI', 
tetra.f luoroethyiene. (TEE) resm., chiorot.ri.f luoroecnyiene 
(C^i^f* resip, eth Ippf^-rc^ j at uo :i-^ hj-lenc crooi^ner ^FffE), 
C iL-f^rh^ ene copolyner ^FE-p^r d i r jal ^1 vii vl ether 

copolymer);. FEP (TFI"-hexarluoroprop/ppne ydFT) copolymer), 
and hhh (■i-Jd-r-i-iiP-perfoluoroaikyl vinyl ethei: eopolymer) .. 
More soecif icaily, an example of T.FL resm "oowdei: as .KJL-500F 

1 ) irticlc' s 'e o 0 i to 0 / jirr (naae oy r-irur?' 
Lixaited) . 

[G)'^' b< '■luorine resir iDart-i c ] '=■'=5 ii ■-i.T.sper««=o n c resm 

n t t I ] 1 J-^"^ i Fxarp «. ^ or } i-, resi ^ [d1 1 i 1 

liolc- "ic jL e'ylet rcS r ;i e'^em col ne tp frri-^ j e 
b-^riei to ectoh other ir a linear ^.aei:!n form, Surh <s.b TfT C'*'! 
3 OSS, VTLOM, 20 Q,.: and VYLOS 300 made by TDYOBO CO., LTD., 
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poivuretharve resins having a soft segment in their ■•rttolecule, 

and flaorin'? rnbber. Since these resin luatoriais th^^ins elves 
have flesiibility, the resin, materials can give flexibility to 
the surface coat layer. Thus, the generation of cracks or 

the like can be prevented. 

[OOSS] The surface coating layer may contain a conductive 
agent" As this Gonductive agent, the above -mentioned 
conduGtive: agent can be used. From the -viewpoint of costs, 
carbon black is partic-aiarly preferred. 

[095:6j The surface coating layer can be formed bv applying 
the foliowi-ng onto the surface of the semiconductive belt: an 
electroconductive paint wherein appropriate amounts of PTFE 
(polytetraf iuoroethylene ) resin particles and carbon black 
are dispersed in an aliphatic polyes-t-er resin such as VYLON 
3933:, VYLON 2Q0^ and VYLOM 300 riiade by TOYOBO CO. > LTD.; a 
water- emulsion paint Emralon .345E.SD, or EmralGn. JYL601ES.D, 
made by Ache son Japan Limited/ wherein carbon black is 
dispersed in a water-emulsion, paint .ure thane cantaihing PT.FE 
{polytetraf Iuoroethylene) re.sin; :o:r- NF-94 0. made by DAIKIN 
INDUSTRIES, LTD., wherein FEP ( tetraf iuoroethylene- 
hexaf luoropropy 1 ene copolymer) resin particLe-s and carbon 
black are dispersed in fluorine rubber. 

[00571 As the .method of apply.i-ng the paint, a brush-coating, 

dipping, spray, roll coa-ar or tta like method can be used. 
It is preferred that the surface coating layer naving a 
thickness of 10 to 60 um is generally fon-ned, for example, by 
the spray method.. The film thickness is more preferably set 
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to i"^ to iO Ha If JL» u 1 ic s 1 ip c 1 "i L 

t J -r orn olt ^ ^ \ t\.vi. 

Item iit:)friM o c^7i iiei^ =i 

trdi'" e- m ibcr or in elec * ru'^*'^^ c 1 LPi^t r ci it.r eo'^a^r 11 

1 Jr -1 i p ai c re ]lt 1 -^f 

i *- i, p'^ 1 lau t- m -jiien t^e it e c ii g 

dS^i- ^ Lorn-ea hy the appl raLion leth d, t- le J- Iti Tia."' not 
Be easily made, uniforiu.. On the other nand, if tae filni 
tl c <n 5 i5 mo e tia" 60 (x.n, the tirtit c*^ r riti i ibe 
ic ic ^ ill ^ It b tie ap _ td nr 1- , a 

ir cf the pd It "-tdy Od i ly be geif^'iai-ed on L-ie surf-ce 
Thus, a. sraootn. ana unirorm paint cG.a.t m.av not be easily &no. 
stdOxy formea. 

L 1 nnc o nirvj ppd^dtu^) le i n go ^crri^a -i 
acGOxding to the present invention includes a transter 
ca ler c rrymg m i-eri«l to be tran te^i-ed to a 

tr n fe rea n n wh en trc cr ner mage c i t red ort 

the transfer material. The. transre.r car^iSJ^' oelt is che 
=-uiicondu tive belt of v-hs pro ei t inve ti r II o ti n fe 
carrvmg belt electrostatically adsorbs and carries the 

1 r 1 I 1 i tC IC 

r t_uXiax Lcbe ^ser cata '^ft.i ifdr'^ i s ibro 

b H u / i ^d ''"ler -^rcnspo t ira bp t, -^hereh/ dPb!^ o 
t i f- tr ri J 

L, 1 ip (e 1 11^ pppTP u t-ie ir r 

p o\id d with 1 pIp ti"o LdLic laLPi liune ^ rrjer c 
charging means that charges the surface o.£ the eleGtrostatiG 
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latent iTnage carrier uniformly, an exposing laeans that 
exposes the surtace of the elecstrostatic latent image carrier 
to form axi electrostatic .latent .tmage, a developing itieans 
that; develops the electrostatic latent iroage formed on the 
surlace of the electrostatic latent image carrier vjith an. 
electrostatic iruage developer to form a toner image, a 
transfer means that transfers the toner image to a surface of 
a body- to be. transferred, a fixing -tneans: that fixes the toner 
image on the surface, of the bod.y to be tra.nsf erred, a 
cleaning means chat removes toner and dirt adhexing --.o an 
electrophotographic photoreceptor, an electrification- 
removing means that remtoves the electrostatic latent image 
re.rnainincr on the surface of the electrostatic latent image 
carrier, and so on in a known manner vjhen needed. 
[006:0] The electrostatic latent image carrier may be any 
known one. As the photosensitive layer thereof, :a kno.wn 
layer such, as an organic or amorphous silicon layer can be 
vised.. In the case in. which the eleiCtrDstatic latent image 
carrier is cylindrical, the: carrier can be obtained by a 
known itsethod, for' example, a method of extruding aluminum or 
aluminum alloy and then subjecting the extruded product to 
surface working. In addition^ the eiectroatatic latent image: 
carrier i.n a belt form can be used. 

[0061] Tiie kind of the cnargmg .means is :nor particularly 
iiraited. Examples thereof include known charqing devices 
such as contact type charging devices using an 
electroconduetive or semi conductive roll, brush, film, rubber 
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t- pv. ii o 1 V c IP pr^i-e 1 ^ ^ i I" i""r- 

su-DPrior in elect r ficat nn C3nDersdL on -loiii^'^ The 
IT Tii I 1^ I I i Ij ^ a rcc^ in I p 

el^ tx I J d-^lic fbo recP].'- r ac^e ei, i i - 

t-urrent ma/ rur ^ei" '^uoe'^pcsed t-^itreon m aopl cd t if reto 
[n adaitionf ^''e elef Lri.iicatxci car De preferably fcrrc ne-a 
usinq le chct^crM g o.t=- ^fn? p- cctroohotogr apriJ-c 
phot o] ci^'^puor ^ i A iJ -i*^ ^> t ed to, "oi exiirple, -3<)0 to 
-lOuO V oy iueans or 5ucn a cnargma means. 
fro62] e lid Of tbfc e^DObirg means not p-^-^tim ei]y 
i_Rjtco T }f--> 1 lereof x c i e oot ra n :m-^ ^ 

■^jtvahic of cxooo„ug, ii a de^jirea xm^ge / rn, e o rfr ^ 
the electrophotog.rapniG photoreceptor to light trQm a light 
source suGh as a seraiGonduefeor layers an LliD or a liquid 
crystal shutter, or throuah a Dolygon mirror from such a 
light SGuree. 

[00 6j1 The aeveloping means may be a developing device 
apo^opr at el-^ ^elec^ed dependenL^y on e puro'^s<= E^irrole 

a V. 1 Ti «^ 11 1 la c-coiupusx I jtL.\t.lcot^ v - 

ro\-iji'=n Je\ i'^po.. i: a lo i-uor wac t- ira u e cr a ci-i t^ 

n n-i in 1 1 11 1 he liv^ 

i, >L -4] ] tie r nsTt,^ Ti^nLis Tic-^ a r o c iX'^ r n i 
dpvrici ■vifherf-n a I an ler rolj. li? o ought lui-o pr'^^sarf=' 
'-oiLacl witlr the r-^ji: ur-^ cc ti sei i oriJirti/'^^ be i to 
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transfer a toner image onto the body to be traiisf erred, a 
non-contact type transfex deviGe wnerein a corotron or the 
like is used to transfer a tojier image onto the body to be 
transferted. In addition, the semiconductive belt of the 
present mvenrion can be used as an intermediate transfer 
body in an image forming apparatus: of an intermedia I", e 
transfer type. In this instance, the toner image is 
transferred onto the intermediate transfer body by a first 
transfer Tti.eans (hereinafter, referred to as 'first transfer'}, 
and the toner iiiiage is tran;sf erred onto the body to be 
transferred from the intermediate transfer body by a second 
transfer means (hereinafter, referred to as 'second transfer) . 
[0.065] The first transfer means includes a contact type 
transfer Gharging unit using,: for example, a belt, .a roll, a 
film,, a rubber blade or the Xi.k.e:, and a known transfer 
charging unit such as a scorotron transfer charging unit: 
using corona discharge or a corotron transfer charging unit. 
Miong them, the contact type transfer ehaJ^fing unit is 
preferable in view ot the good transfer charging, eompensation 
capability. In addition, according to the present invention, 
a peelinq--Gtf charg.ina i.-n.-;.T: may be used in .combinat.io.H with 
the transfer cnarging unit, 

[0066] The. second transfer means includes a contact type 
transfer charging unit using such as a transfer roll, a 
scorotron transfer charging imit,: and a corotron transfer 
charging unit which, are illustrated as the first transfer 
means., i^jtiphg them., similar to the first transfer means, the 



cha^g riq unit i"h as <:» ^i<±nsL<=r ^.oll Tn adaii-ioi, it 
t I 1 b fii (, un t s t 1 - IN ^1 1 11 

e i t ) 1^(1 L I ■'ding t^p n.^e'-ntedi I't s c 

bodVy It xs pGSSiD.le to perform the action ;of transferrina 
t » toner ixiage ^ oi '^'i^ i teriiGd_ate irvU-fer ooa^ t^ tiie 
Dody to be transxsrred m, :a. good state.. 

jo _ a r-l T I icdticn retTiO'' rg mr»anfe ^clude^, 
tor .exaiKpie,. a tungsten lamp ana an Li<;D. As a light quality 
u Pi :n thp nrstir-aJ G Lf^ct-t-i treat _on-rcTiov^nq process, 1 ^ ere 
cizf foi. exd, I lju -icht jc c 5 n ri stor in vr Lhv, 
1 kt, o ou 1 jjiu ^Lci Lji.D iigh^ or II ii\t„ lie jln 
^rraa^atma irten&j.ty m »-he op""! c-^l-st-^tic etro'' mq prooesji, 
IS gen- i ^ to oe severa^ t mes or '0 tiifes of -lohT: 

amount di'-p i> g a half ex^po^ure sen-^itivity of d". 
eiectrophotograparc pnotoreeeoror , 

0068] The ^ixing mean s not specifically limited, -^nd 
includes a known fixma uniu.^ lor example, a beat roll fixina 
unit, an oven tixina 'c.r.iz or the like. 

[L( c9 "^he I -1 ue 1 1^ no '-pt- I c c Ix^ 1 in i 1, c x:id c 

Knoivn cieanina' device may foe used. 

f It 1 1 r-^us o e ^ e-^e 1 ^ ivei l "'jg a ^ 

'1 are a "^cneir^^ t if d cxor f ir a onr- exr^Tipi-- oi * i ^ 

image forming apparatus according to the present invention* 



TOO '1 Ihr arciq- rrr rpc utis ''■t- c ' ii ^ 1 i 

X ele t r t 15- r r r^pf i f J at 

ixf gc f ro -^rdi i j ^.^pc ir r i 1 I t 

r<.u J ( bcL ) ?1 c t ff rr ro 1 -^pr j' ng ci=; a 

t -i s I r i ^ f u c t r c 1- 

^ 1 i} I, V ^j, cino a t xt^j vi ir "^-4 ^ tne re di 

Oct r Ceirryirg bolt a em orduct ve belL o-^ t^v ^res rt 

invention is Drovidea. 

0 /si' } ie olooi 1 ] de e '^'j usmq 1 bl "'O'"- , i 1 

^ ■=- c I d 1 1 n r ] r -ie 1 ap ci p et 

r ■r-b'^ \,ir jit-y of t-b pip^trophotcgv au i c ^ o c e^epl ;r 2^^ 
The electraiahotographic photoreceptor 2© is arranged to he 

I T li r cti I 5 lowi by dp c.r ov at d ai pn 

r fi r ^ T i,prucb.bS 'sDoed) 

[0073] Tne recording paper .carryxna oelt ^il can be rotated 

r oun^e c ocV-w e hoi n by n ar ^\ at t i-^ iF-e 

5l e al velocity a trc o curopb cjrciohj. j. i or c pt i 
20 Dv means of supportincr rolls il and .28. A Dorcion of che 
Delx 21, ch & po ont-d i the mida'e ni Ic ■= upoor t nq 
rolls 2/ and 28, is arranaed to contacr. rhe 
el t I t h tDi K,<^T L 

T 1] lu 1 rcll ^"^ 1 H t e I I s d'^- t e e t j 

tap.- t_a ] \g hcl" 71 and i*- 3 *:>r lion -^ppc tr to 
t It dje c 1 I I 

e 1 a p iL. I "I t: p tor i c dc I i ni 

mc^c J i_ ai stGr i-^aioi ("id e l; f<^T ^c-r---^"! n a 
ti. It ont--^) 1 ie rv-ordtn p pe^ (iD v tc be 
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tr nsff^r t 1 rouQh f br rJecti oYo^ ^zdch c photo pc-t: ^or 

1 ^ iin J r per f^aci col 

''1 ti rec iana p '-^ i i li-)^ pick lu o ^ (. H 

np-ais of ■^b'^ pir^up roll 26, e r t jrdjiuj papf-L rxied 
I ^ q pctper \.r y 23 lo f he recording t3 ri<=>^ 

carrvxricf belt 21., 

rt j'^e Tbe nvina desnce 9 is arrange^ i suur a banner that 
the recording paper can os ^carried after the paper is passed 
Lhro ig „Ug I ansfor region (n p boctio b<^i v ee^-i •'he 
^^ec L -ophot ograph_c pnotorGL.'-p t c ~ ic tr rbfer roll 22 

aeross the recording paper carrying beic 21. 

[0077! In the image formina apparatus illustrated m tig. .i, 
H ^ <^jecL cpbi. i o^rnob^^ plrcf^rc c L'- '^t in.; a r t tnt, 
J iOwlior si own j i the ar ov , „o that lie bii'Tcv-.f l 
unitormly eiectrified by the cnargin.g device (not snown:) . 
T>-e e^xposmg device mot sbc n) fo'^n^ an elect rest ai ic -t-ent 

rrage 'n 3 (1- icic ) on the elecLr-- f ed electroph^l^oarav. m 
Dhotorecerjtor 20. ihis electrostatic latent image is 
aevelepea with toner by tne developing device 2b so that a 
visuaiizea toner image T is tormed. The toner imaae T 
a 1 s t e nsCe e fi n nip < r a-j = 1^ 

t-rai -i'='^ r^li 2 J a rar oed by t le o i c te 
alt_c txoohotog anb^v^ pho'"o eccpt 20 A1- tbf "^me ti ae, ^ ^e 

1 \i ) P iL r t ] n r n 

to t !i o p I'- 1 L [ nu i L 2i a a ^ i i ^ n 
r^a L:)n (i o ^ect or) By ifply^ j ore oCl^-oclur o g^-^t- 
field to the toner image T from thS: transfer roll 22,. the 
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toner image P is electrostatiealiy transferred onto the 
surface of the lecordmq paper r d'.-t* jrbed on tne recording 
pcjpe-r carry i rig belt 21. The recording paper T on which the 
toner itngqe T is traxisf erred by the transfer roll 22 i? 
further carried to the fixing device 9 so tnac the roner 
image is fixed. Thro-ugh the abo^'extientioned seeps, a desired 
image is: formed on the surface of the recording paper P. 
[0078] The image forming apparatus shown in Fig, 4 can be 
used as a copying machine/ a laser beam printer or the like. 
The image forraing apparatus shown in Fig. 4 has units Y, M. G 
and Bk, a recording paper (body to be transferred) carrying 
belt 6, transfer rolls 7Y, 7M/ IQ, and 7Bk, a recording paper 
carrying roll 8, and. a fixing unit 9. As the recording paper 
'body to be transferred) carrying belt 6, a semiconductive 
belt of the present invention, is provided, 
[007^91 The units Y, M, C and 3k .is provided with, 
■e iBct ropho togr aphic photoreceptors iY, m, IC and IBk 
(although not shown, a flange is fixed to the 
electrophotographic photoreceptors) which are respectiv«:ly 
arranged to be rotated in a clockv;ise direction shown by an 
arrovj at a gi\^en periphera.1 ve.locity (process speed) , .Around 
the e.lectrophotograph.ic photoreceptors lY, IM., IC ana IBk, 
corotron charging units 2Y, 2M, 2C and 2Bk, exposing units 3y, 
.3M, 3'C and 3Bk, each of color developing unit (a yellow 
developing unit 4Y, a magenta developing unit 4M, a cyan 
developing unit 4C, and a black developing unit 4B}:) , and an 
electrophotographic photoreceptor cleaners 5Y, 5M, 5C and 5Bk 



are arrangea. 

[ j 1 1 " m " M, C iri pi -11 1 I 1 

rtll 1 n T- e o-o^ < xniti ^ ^, d 1 { Bk j-'x l(? p it 
tire ro-^fn^i T pap-^^ ccirymq bell 5, f^r Lrooei oid>„r miv ic 

1^ 1 y oT -l r J. nan^^ fi^ai ng irethod, suv^h <is tie 
c ►i^ --x-s B , ^ , L. die K 

dO'^l] ino rccora^nq oaper carr/iUvj oclt ? oe rorr t-d in 

a '■ounte-v^locl ibe shown r>/ an arrrw tJi- s=3^l rori i c 

IS gIpc r^Dholog apn c piotnrct jr-^ ^, i, 10 

r T X 1 ^ ^upportipq '-ollif 10, 12 and 13 A 

portion of the recording: paper 9 of the eslr. 6,. wnich is. 
positione'- n -he itn d-ile of ths supportiro i j11 ^ "i ind "3, 
1^ ci_ cinae i f >r f c I U f 1 Lopb ; 0'--tapUac i lut il-. ptors 
x\ , iV, 1 ^ud IB , respectively [he recoraiir, a )C 
carrying belt. 5 xs pro.viaed wa..t.h :a. :belL cleaning. .d.e vice 14. 
L00B2j The idti t^i -olxs 7., 7M, IC \ v i 

Sfapecnivel -riuj ^^J i iside uhe recordi r p^. e -i 
belt 0 and at. a position opposite to the- portion where the 
recoramg paper carryincf joelt 6 and tne eleccrophotograpnic 
pnot. orecp'p^'^rs lY C ond 13^ C'^nta*^'^ each o-t-hef, md 

ro t =3is e n i if f t = i 

1 on^r imiqt <. _o ti e re-^ri^ng v xj > L r If- rec 

i.hrong''i 1 1: :3l t ruol oLogrdphic oho oj. crp^Oi ^rs If, 3^% IC 
^ni 1 } a \^ - ^lo n r p I, f^r r i 1 -It 

[ ( c ""1^11 I a Oc^ icp s ar*- ig^a r uc rdi r - t t i 
the >''=^<: or d„riv^ pr oer r-n be Cc^ixKa a^ler the pipe'" lo Jdoijed 
thtrotigh; the trafiSfer regipn (nip section] between each of thte. 



e's^-M Xhn[ f =inhic j>ioLo e"eol 1 r ra b ciua the 

If H ir ! b- 

[ ] T e i^c Hi 0"r 1^ -arr ea o c ic e i-a nq 
p<-pcr ftry 0=^1^ b bv the 1: e -<j ig :)i-)r^ ti iq rcH 
[J ] I rn n i^p-, 1 t r j 

tn'^ ele 1" c o ol If pbolor'^^ ppt ic d 1 n^ 

f ""n cr nc'-io with this, tie r'orot'ron cha 01 ij it ?Y 
dnv<='^, o h^-^ tbp sir-^dcr f Lho e eel ro^ hot ^graohi v. 

ot Teccuc 1 uniic ml ol (?<"tr ll i-^ct a t fred L m 

prJc r 1 ^ c ^.Lrop-T- o ppi 

f oto'-e^e^f 1 i lI ani^o n_y charaed ='iut-ci'-g 1 e\o t 
tic iTn?5qe o tte exp 5 in t 3i, -^nd dn electro-^tot 
latent iiaaqe is rormea on, tne surface thereot . 
[){pfi h-^r, '~\ electro ttt c IciLonl ixtc.g<^ de el c 1 1 v 
the vexiow developer so thar the toner imaqe is formed oa 
-he Surf ce f tne <=ler <p otograohic pmof creceptor \ At 
that time, the toner is eitner one-coitiponent base ar two- 
comporen-^ bast;, V Jt t w -bdsod oFioopon" b i&e 1: c e n 

[Oii&'^l lie to le'- mage t>aose'= through the t^a s/er r^gj on 

p =:Gct "il l"c ioohoLogr p c pho'^o ece lor 1/ and 

1-e il r ^ I the 

V.IL ) ii T -It s c L ^. £ ical_ ' f d cioed c 1 ic 

'-eroriiiq r ^pi arrwnq b It ^1 ci o atrriel t'~ i-he t c ]=-fr-r 
{ I ^ / Fpl c-n - r t f= j 

r e a t-i la^ dpp e t '^ir th<= rar ii^ 1 ll 

Loier ti ge el ct ^^-^t ticui v ' dXiafk'' r a o to t 1^ i r^-acc 
of the rsGOjr^ding paper P in sequence. 



[dOPo] a CI that, z-he zonor- ret.a.iing or -"rie 

L 1 i- 1 1 111 ]^ i-o>i pnox or vc( pto- Y i ^ -^-i ^ 1 i t 

L ' '■''rcL <■ p lo. og7 aphi c phot-T-ecot tor cle^nfec ih^^ 

Glcctropnotographi c pi^ot cr pcf-ptor lY ib tcciibtertcd to o ne^'t 
transfer cycle. 

L^V::^ i loc / 1^ ii s c V. e s ni ctr ptrtv^.i^,^ ii 
the units C. and Bk.. 

f')0<30j ''be recording pcip^^-^ P o"^ ^/b ch the to lor a.rnaqf- s 
tr an'-f frred by rhr t-rri'^F^r r i & "'v 7[.i^ 7r uiu /Bk ^ 
fur-t-hui car Xt.d u ' t i - i---^ 9 ■^c t icti le uonor 
xrage is r^^xei Ihroagh i: c auovemeni louea ep^, =^ desiLf>d 
image is forined on zne surface of the recordina Daoer. 
[00 911 

[rxanp/Jrs] ''ho prcbe z nvexition will Jae de ^ i_D-ed ^\ n [ a. 
D:y way of Examples here ma r t er . in this instance,, the 
present invention <5 n->t iimii ed these exanple-- n b:'^- 
instance, tbt wore, a 1 > s ' m the seni enc'== mectr=- Vcit 
by mass' . 

[00S21 Measuremen'u of voluir:e resistivity 

I'he ..measurement: of the volume resistivity according to 
r \i ^ px.:,n " I p r rie i i ^ i 1 ) -i y ] (^6 bv 

usma the circular electroae iliusurared m Fig. 1 
'1 igMp-^Lsr t \h probe pronui ed oy Mir-^ub sh [ r^t roi„i^f-rai cd 

1 1 f-xt^ti s> en ol I t r 1 ^ i 

^ p tr 1^ olb rui, ar inner JxdTetr _ _ ^ ri I c o t 

e^^ 1 J ode P (p^O rii cm cxii oulpr diarcLcr theieof <p Oi, 
a current value was measured after 30 seconds, and then .it 



i( ^ ] \ Trl L r r the rdif---i^^ i li itioa 
f < Tplt 1 t 1 A? -J - ■'T^'adpd Nx-t-n a Lui^i-irv' "i^^t- tj e 
mi/.-^T^T-e wao CAt-ruded mlc n cylnar.ral 'orm wi uh an oxtrade^ 
1 1-^ 1- T J jr I u-fa Lf -1'=- -^i J 1 1 u ^ luvL ue 

d tenpi- r it-aj_e ol C J a ""'apo i.^c£> b c ot 1 Ka^cti 
tf iiela an electrocor ductule ruober ^eit Furtheriroxe this 
rubber bel. ^c"? coated to tie op-r-side ot d tieLallic ^ub^iralG 
di. 1 lei _hfc biirf^c" Jds po" ^'^f^d to vf^l i d cnbbe he} z 

V I'^i h 111] ^ o j„0 TT, o. circjnferei tial 
Jrnath oT '^64 ^an ai>d tiiicr- e&o ol 0. J Tin. A water-emulsion 
paint (Einraion .JYL-345SS., iTLade by Acheson. Japan ijiniiced) , 
h ^ n ■! p itc o cr v on bi > a^e di^-oec ^d in 

I lane njd] Lied i.et raf iuoio cthylcin, reb^n U'-L-lhane- 
modified tluoro-tsasea resin, v;as spray-coatea onto the 
surface of the oDtamea rxiober be it Lo nave a rhic ness ot ?0 
|xm. Thereafter, the belt was heated at 120°G lor ■:i5 min-utes 
I'D focrp a surface "OJtirg laye. haviiq d th'-ckne&s of ?0 \.m. 
rn ihis way, a =3emicoiiduc tJve belt of Fxample 1 vJas prodac^a. 
CbJUpositibn Example: 1 
E..Di Zi~J' oL 0 pc-rL mdi > / F 
Mbr; N''-'Oi>P of ^0 D-rt^, 1 O/ ^b-x Cj 

t-cutDcu ate a^e'-yJene black (DL<'K KM,PK\J r.ni {Q ^< 
K.): 10 parts 

T art or i ' ^dhi ^ a-bcn O , Iti j Pc t 

Vuieanizma aqent: d. mriis 
Vulcanization aGcelsrator: 2 parts 



£ per 1 1 a^s t-i I J b ocir 
L 1 I 1 t ix 11 1 /It- p e r1 rtj I ^ 

n { u 7c :jclt o I / J e 1 ^/a■. " <^ ti Jn c idj t j 
the bf^ji- V'^'Vjnc ^ r^d h oi: '20 irrr ano a c r unfv.r ^ i c 1 

I 1 r r ti I 1 1 i 1 - ^ £t It 3 t^ 

^11 ^ i 1 ivid'^i jilo f5ve pctrt<^ n ^uit ejettn. 

direction. Tnus, tne volume resistivities at 25 points In 
the belt plane were measuxea. The in-piane variation 
'oifferenc^ lietwper th<^ laxmum value ard t,he mtninum Vdl lo) 
II llevla r^s=>j.MtyVf < ^ oio^^ 'logQcit) 
Lu096] (.ixampie 2) Aiter cne material ot ths coiaposition 
exano e op ^aa kneaaed ^xtn. a Bumour v ' mixpr, t^^o 
I ir^ w ^ e r i i c a :j icci ^il foi i iLh i exi ^uier 

i/u Cell 1^1 13 ^Q.n /v/do i^ed to nea and vTul^cinwf tnt, miK^ur^ 
ar a cemperai-ure or ISO'C ana a vapor ■Dressure of 1.3 kg/cia- 
to yie''a an electrocoT.a.uct;^vc >~uobe'^ beit- Farthe u e, r 
rubber- oe 1 Wdt. coate^d to tT= outside of mer<-tl l -^,o'-~r■ - 
.and then, the surtace was Dolisned to yiela a rubber beifc^ 
iseamiess oeit) having a A»7.i:dth of j2.0 Hsiti, a cirGumferential 
l-^nath o ^64 rjf ano i +hLCKres> o*" 0 ^ "n & v/aue^ — ptuIsio 
t i (Li i ri_,- 1. D i^Jt. JL., r t I ^'d) , 

vh^ien -pc \ \ r m ■- ot c r on Men, k lisf^r-:? 3 

uiothd iL-no h f •> eo t-e ratluoro othyicne le^iu c^fa uretiia 1 - 
rr 3 1 IPS 1 , pr^ -cc r d 1 tl 

ir r tie 00-r.Lnei nble- be]t h ^ e c- ^iick^ ^ r ^0 

}.iTi Tieren^Ler, e o v&. ^ h<=>ateo a 12(") c foi J5 runulf^s 
to .form^ a, .surface cpatinf layer having a thickness of 2d 
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In this way, a somiconducLlve belt of Example 2 -was produced. 
[009-71 Composition Sxaitiple 2 

EPDK: F,P-33 of 7n p.^rts, irade by JSP Co. 

NBR: N2.3tJSH of 30 parts,, rttaeie by JSf? Co. 

I---.; i Iculate acetylene black (DENKI Ki^^GAKU KOGYO K. K,); 
& pares 

FT :carbori (Asahi Carbon Co., Ltd.) : 2 0 parts 

Vulcanizing agent (organic peroxide) ; 1 prir:t 

VulcaniEatiori accelerator: 2 parts 

Dispersion assistant.! 0, S part 
[8098] PiXi initial volume resistivity pvl of the. obtained: 
semiconductive belt of Example 2 was lO'" Qcm . In addition, 
the belt having a v^/idth of 320 mm and a circumferential 
length of 2 64 rnip v-ras divided into five party in the v/idth 
direction., and divided into five parts in the cireuruferential 
direction. Thus, the volume .resistivities at 25 points in 
the belt plane were measured. The In-plane variation 
(differenGe between the maximum, value and' the minimuHi. value} 
in the volume resistivity was D..2 digit (logQcm) ., 
[0Q99] (Compara.ti.ve Example 1) After the. material of the 
co.mpos.i^ticn example 3 belo;>! was kneaded with a Bumbury's 
mixet, -cho mixture was extruded into a cylindrical form with 
an txt ruder. A vulcanizing can v.} as used to heat and 
vulcanize the mixture at a temperatux-e of izU^C and a vapor 
pressure of 1.5 kg/cm" to yield an eiectrocon Juct i ve rub; t^r 
belt. I'\irthern!ore, this rubber belt v/as coated to the 
outside. Q..f gi. rrtetallic substrate a;nd then the surface was 
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polished tc yield a rubber belt (seamieos belt) having a 
width ot J20 mm,. & circumf erentiai . length of ?b4 rtiin and a 
thlcknev^s of 0.5 inia. A water- emulslGn paint (Eraralon JYL~ 
346h;SD, Kiade by Acheson Japan Liifiited) , wherein 8 parts by 
man a. uf carbon black are dispersed in urethane-modif led 
tetra.iluoro ethylene resin as lirethane-modixied t iiioro-based 
resin, was spray-Goated onto the sur.faee. c.f the obtained 
rubber belt to have a. thxekness of 2.0 mi. Thereafter.,, the 
belt w.as heated at 1.2 O^e for. 3.5 minutes to form & surface 
coating layer having a thickness of 2Q. ^m. In this VJay> a 
semi conductive belt of Comparative Example 1 was produced. 
[QIQO] Compoisition Example 3 
CR: 100 parts 

Ketjen black (Lion Akzo Co., Ltd.); 13 parts 

Vulcanizing agent (organic peroxide). : 1 part 

Vulcanization aGGeierator: 2: parts 

Age resistor i 1.5 p:axt:S 
[OlQl] An initial VGlume^ resistivity pvl of the obtained 
.s;emi conductive belt was lO''-" Qein. In addition, the belt, 
having a width of 3.20. mm. and a circumferential length of 264 
Iran was divided into five parts .in the width direction, and. 
divided into five parts, in the circumferential direction. 
Thus, the volume resistivities at: 25 points in the belt plane 
•were measured. The in-plane -variation (difference between 
the maximum value and the: minimum value) in the volume 
r e s i s t i vi t y wa s: 1. . 1 di gi t ( logSl cm ) 

[0102] {Corap:arati.ve Example: 2) After the .rnaterial Of the 



Hi/ V 1 u r 1 T t 1 -a .th 

I d r il cii V IS I o ic ii 

1 1 T 17^ th<: n \t ire dt LPmpo i- ur^ o cri d \. oo : 

pre' >• 11} /rn t „i i ^ i j h loi 

bel'- Fi trcrrr re, t- 1 n Doec o'^l v t, il tu e 
outsade of a metallic substrate and. then the surtace: Arfas 
poiishGd to yiplo a e belt ^ :>ec>n'ie-,3 o^^l^) h ivmcf ^ 

vi d^b >7[ mrr, ci r --c rnf?' ential length of /'ol ran and ct 

> T t -^7 1 ilfaioT. Pel z (Lttralon JYI- 

34 E£L, haae^ b A. r e n Ja^an Limited), w^io^^^li ^ parts b^ 

""b o c;»roori blat,^ ate dispersed * u^-f ^banr-ni'^di ri e-i 
Le Tc- 1 1-" et 1 "-le v. =• r i. rethar ck J L -^d fi j D ed 

, ' pa -^oc ^^<i onto Lhi^ surface ct he obt^int 
rubber belr: no nave a thiekness ot i-tm. Thereafter, the 
DPlt wa boated at IPO""^ for ^0 ir_nutps to>- i ^ i c c- 
c^atmq ^aye-^ mavma a aicknesa of 20 {.un. n tl i^a i , o. 
sen coiaict_ve be t of Compara'- ve i ^triple ' as produc<='d 
[QlOi] Composition Example:. 4 
EP32Mr IQO oarts 

ctl-t 1 ^ O fO , Lrd.) 13 X^tL^tS 

, an / I q i^^r-t pa-i ^ 
/ 1 wa 1 iiat o a^ce eiato- _ oc r 
SI o 1 ^ c^- 
0 ^.1 n t 1 '•olune re'=^T-tiwt p tr tie 

son c" nau"t 1 belt of v. o^para M ve F amp e 'v^'s 10 flcti 
In addition., the belt having a width of 32 Q nim and a 
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c " ^ir^ ei -o^ t 2€4 ^ o ^ Je J m^c five paxLb 

T ^ ^ I lai I e > 111 th*^ c \ tj.p^ 

poir LJ t-he ool jurir>^ were meas^ e( c r e 

1/ s-'irti I 1 iiffei^i I" -en the na\ iv iv \ it 1 ho 

ti riitiLTi I bo UT.^ rpsxbtiv L dtj a git 

[ J 0 3] 'roTifa-=5 /e [ xaiTO e '^^ Thir) eei part'- r ^ ni ^ 

IPP '-Jc'^K {Ti>i- A , LLa ) vvere aaci^^d. 100 pcir^.& bv 

j: f t-^L"- xiJ. ^ IS n ixtare //a. d1 1 cLed ^nd J'T'ead^rO 

1 1 r±cA-a.- X luaer to /leld Ccirlon-disuoi-sed LIFE ooin 
r el let" Mext, '-ho.*! r sm pellets we e extn =;i cr-'^lnne 1 i-i a 
c /111 i I - Uj, n c-J 1- a 1 dX L 1 e\ ci it I d iir^ 

Alt 01 pt, tit- L xcoin to#^^t hivii ^ 0. vjdth f 
and a cirGuraf.erent lal .j,.eHgtb af 2.64 xrtm and a thx.ckness ©r 150 
finu in this vtav, a semiconductixre belt or Comparativ^e 
Example 3 was. orodiiced. 

[OLOh] An \ V lun>„ re&i'^-^a vit- v pvl 0/ tie cotamed 

sfcir ronaact^ve belt ot Coirpcti-at vg Exan-ple 3 Uci i Qcm 
Ti ac'^ t ^^.,11 h beM ha : ng a v idt h n -i?0 rir a la e 

[t"r- 1 1 T 1 f ^ ^ ipa i /id 1 1 ^ 1 t its 

11 h- I -i ! li Lj Ji m d aitd ii'-c t-^, :>ai xi ih-^ 
ui cunierei tidi i^ec lie 1 Trub, ih<. v mr' res stjvjL 
11 he b<^^ p a'-e zero j ta u c 1 I -j ] 1^ 

L i-)! iJ ■f'^^ei e rer th^ raxmun ^c-luo i t 

r nil r s, lie) ti \o uie rf^si'-iivi y 0 c J t 

(log0cm) . 
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[0107] <£valuation 1> When tensile repeated distortion of 
'■-'a.s appli-o. t'j tic seviij:,-:xA:t--re bolt? cY^t\i-ie:.i dccordmit to 
Examples s and 2 and Ccirtparative Exdinpies 1 to 3 1>)00 (IK) 
times, 2000 (2K) times, 3000 i3K] tiroes, and 10000 (lOK) 
times, the volume resistivity pv2 was respectively measured. 
Fig,, b IS a view illasti^atlng a variation of the volume 
resistivity pv2 when tenaiie repeated distortion of 3% was 
applied, to the semieond-active belts obtained according to 
Examples 1 and 2 and Comparative Examples 1 to 3 IQQO (IK) 
times, 2000 (2K) times,. 3000 (SK) times, and 1 000-0 ( LOK) 
tim-2s. According to Fig. 5, volume resistivity variations 
AR{.AR---i logpvl-io.gpv2 1 ) of Examples. 1. and 2 were 0.5 d.igit 
(logQcan) and 0.4 digit (logOcm) , while Comparative Example 1 
was i digiL (logQcm) , Comparative Example 2 was 0.9 digit 
{ iogflcm) and CQmparatlve Example 3 was 0.7 digit (logOcm) . 
Tl-p-erore, it could be -understood that the volume resistivity 
pv is largely varied.. 

[010:8.1 <Eva.luation 2> When the semi conduct i ve belts: ob tained 
according to .Examples 1 and 2 and Comparative .Exasipies 1 to 3 
were positioned in the image forming apparatus shown in Fig. 

■i .i^. ' =r I J ' ■ 1 . - 1 , c._rying belt 6 and then v/ere 
subjected to operation, test, the voiu.me xesi-stlvity pv3 was 
respectively measured. In this instance, the semicoDduct ive 
belts obtained according to Examples 1 and 2 and Cc jipara tive 
Examples 1 to 3 were used, in which the belt was manufactured 
to have a thickness 0.8 mxti, a width of 320 hutl and a 
ci r cum fere lit la i length of 84S. Fig, € is a view illustrating 



b I u r } 1 1 r- d -a c hAnv ~lf^ ^ la C 

no r iipjiaL x ipie^ -^o % d one ^ nag-^ 

JlJ I J f^Lj o 1^ roil be ur lersL^od " l i- 

resi=-ti-s I.LY Va.r:i rtt ions AR i \R-| logpv] -logpv'^ | \ o FXfiirpl -^s ^ 
ctrd ? vt,^e 0 4 aigit {logQcn nd j ^ digit (logO^Ti) <■ 
ro-^pH-rpt-] G t^xaCTplf* 1 Uci^i 1 dig^t Uogficmj, C apata ^i\ e 
^XcT-) ^ y c <^ ciait UogSlcfi) j.nd '"oirpdraT. ve Example 3 
was 0.8 aigit (logQem.) . 

0109] 'T^uluaMoi 3> Wntn the -=^01117 -cndact /e obt iriti 

a c jrdi J L L -iao 1 -m -> i rorpa f_ ^xino 1 t 3 
1 tie to^iLicni^d ] 1 1 le image ^orming dppararui, nj r i iq 
3 as tae reeDr.dlng pape;r carrying belt 21 and then were 
subiected o r-r^pr^ on ""est, the ^''clu e ^twi p a 

respecLiv/ei\ iTt;a,u r d, and a voJ arr re L v t\ vatiativH AP 
{AR I loopvl-logpv^ I ) 'a- obLained In ihi-, ^ioL<a.nce, in the 
image forKiing apparatus shown m Fig- 3, a metal roil having 
an outer axaKiecer ot iQ.b mm. was used as the support rollers 

if" 1 i \ net! r \R AR=n^ap ]-ic p\ I f^an ten _le 

epf lied di'-^ 'trt^or ^ 1^ apol ed '^o the co'^ri n 

x.Tt c lit idcxUu tj Lxanole 1 tc 2 c 1 1 i 1 1 

rpies 1 tT 10) t mp^-, rd \ i e^^i 

■"'rt^ia^'Ton \P ' 1 '■qpvl-lrgpv4 I /Jhen '"le ^eni r omurt i .;e 
belts obtained according to: Exaitiples 1 and 2 and Gojnpargitive 
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'"/^■no e tc i a' (•> * ur'=^-' i tit \ aqe r^xn i pp-ratub 

'■(.c rhnq to L c , ^ >uld te u r i. t-^ _i ^?&os 

0 Xc- ple^ 1 ci K 2, ir which fhe v^l t.. -^ti ;_tv 

1 ^ VP \ )ap ^o-pv,^|( t t 11 1 0 u 1 f-n 

t^h i r ^^^i_d distortion f > a'- applied 1 iiv^ 

Mip voluire rc-is^ v ty v r-Tdtion AK (AP- t loapvi-ioqp / 'I | cf 
tho &eirico laacLiv^ bv It //c & ^viLhn o,4 Lig±^ ho operation. 

Lp^t of )0 --r 7 1 On I ho cont^ar , gov Id be understood 
thit m t I rrpp ati ''e xai p^^eb ' to ^, when 

tensile repcdi d d-o^orti n of 3 is apoi to th<= 
"em coijQUCt ve polts lOK ti e.-^, tie vol ino resist Ly 

ar_c. IS \H exceeded u , 3^. ' h^ re& stance varidt on 
IS very nigh xn the operation test. 
[DUO] 

Ltlects f the Tr ention] J^s aescr^o a abo e, ^bc o^ec^tnt 
nyf^^nlLoi can pro\ id'^ a setrico laact vc o^l yi^t ov». 
resisuance vsK-iacion against the applied voltage or 
coTitractior i the vicinity of a suppjrt oil, and ai mag^ 
Icinirg apDcratT Cr'pable of ilDtaminq ?n inctgc rf tiiqn. 

1 Finer Description o± rne Urawings i 

1 lo IJ Flj I l' d bcaertdw c pxan viC" a) a^id c-ho ti * i^ 

r - € 1^ \ p/j (o) 1 1 liis rav.inc} ^.n^ e aiiu e wf the 
Lie ar tlPttifo e is\ v^luif- ta e 

1.F q 7] F g ? s a v pa rhemctt i Cctl 1 y stratirij " "-jfatp 

of the carbon black dispersed in incaittpatible binder resins 
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I 1 . I r ^.i i 'eueial 

cor-"icu-< 1 J.. 1 rr ■■"j^ge "crtun' fpp^^alris :-ic^,oidi nq to one 
embodiment of kna. nres&nt invention. 
[kxg, 4] i^ig. 4 is a view illuscratifia a aeneral 
conf iQu^ation of ai image fcx nag apparatus -iccutJi' j to 
another e bodinent of the pre^ert invention. 
[Fig. i] Fig. 5 a vievj ill u&trai. ^-g a v natij of a 
ToluEiG ro^iistivi tv pv2 wncn tensile xepodLed distortion of 3 s 
IS LiTplifcd lu .■^jx.c^ ^xiiK lisre iDn_hs lOOU ilKi Linies, 2000 
tiines/ jOOu tJ:K) rimes, and IGOG.O (luK) times.. 
[Fig.: 6J Fig.,. 6 IS a view i.l.ius,trating a vaxia.tidri of a 
vo] ur t eo ^tivii\ pr VvUcU -^ruc :iniurtwe ] ;c iiuc i 

rcorailig to t vfnpieb i and 2 a id Criax aiative L^ainplcfa 1 U i 
were pos..tioned m ths imagG fuimincr appc^ictlus sho^Nn m Tiq. 
2 ara ^--e^ were sub:ected to operation rest. 
[Fig. /j Jiq... 7 xs a view illuscratina a vQ.l.urae resisrivitv 
var ation AR when tensile repealed disnort^on ^.i J 
fippiied to semiconductive beits; obrained accarding z'o 
Ex-inoie 1 -nJ 5 =?ni CcntJai ai" ive Cxirrples 1 to 3 ^Cf"oO HOF) 
t mi= , r 1 1 J t I- 1 1 f 1 1 r lb 

boi ic oiiai ci- j-v'O bf^lLo Oi.>ic^ntd ^^oordma to ^ anrl^^fa . nd ? 
end Compardti vj }:xaK^plcb L to 3 aie positioned in t e imagp 
tormina apparatiis s.h:o.wn in. Fig. .3 and then, were subje.cted to 
operation test. 

[Desaription Qf Referenee Muni.e.ral.s] 
A: first voltage applying electrode 
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B: second voltage aoplying eiectrccie 
C: columnar eiecrrode part 
D: ring electrode part 
T: semiccnductive belt 

lY, IM, IC, IBk: eiecLrophGuGgrapy phoEoreceptor 

2y, 2M, 2C, 2Bk: corotron charging -unit 

3Y, 3M, 3C, 3Bk: exposing unit 

4Y: yellow developing unit 

4M: magenta developing- unit: 

4C: cyan developing unit 

4B:k: black developing unit 

5Y, 5M, 5C, 5Bk: electropoho tog r apby photoreceptor cleaner 
5: recording paper carrying belt (transfer carrying belt:) 
7y, IK, 7G, 7Bk^ trans fer roll 
8: recording paper carrying roll 
9: fixing unit 

10, li, 12 f 13: support roil 

14: belt cleaning device 

20: electrophotography photoreceptor 

2i:: recording paper carrying belt (transfer carrying belt) 

.22; transfer roll 

23; recording paper tray 

25; developing device 

25; pickup roll 

27, .28:: support roll 
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toner iKiage 
irecording paper 



FIG. 2 

■ 1 1 ru„ , 

$2) SL& PliASE IBPDH) 

(■^) COFUUCTIVfi agent; CARBON 3LACKi 
FIG. 5 

fl) VOLUME RESISTIVITY Uo^Qeiffi.} 

{2) KUMBEB. OF TENSILE REPEATED DISTORTION (Kcycle) 
O). EJmMPLE. 1 
E5CAMPLE 2 

COMPARATIVE EXAMPLES 1 
COMPARATIVE EXAMPLES 2 
COMPARATIVE EXAMPLES 3 

FIG. 6 

( ) VOT UME R{:STS'^I^'ITv („ooQc.m) 

l.j NUMRER OF CrC}.E 0}^ OPERATION TEST (Kcycie) 
(3) EXAMPLE 1 
EXAMPLE 2. 

COMPARATIVE fXAMP-.ES 1 

^virA-^ATI" ^ > ^ AMP ,ES ? 
-^OMPARA IVJ LXAlvtPLES i 

FIG. 7 

(1) VOLUME RESISTIVITY VARIATION {&R) 

(2) EXAMPLE; 1. 
EXAMPLE 2 
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COMPARATIVE SaAMPLES 1 
COMPAPATIVE EXAMPLES 2 
COMPARATIVE EXAMPLES 3 

(3) VOLU>IE RESISTIVITY VARIATION WHEN THE TENSILE REPEATED 

DISTORTION WAS APPLIED IQ KGYGLE (logOcm) 

(4) VOLUME RESISTIVITY VARIATION AT THE OPERATION TEST OF 300 
KCYCLE (iagQcm) 
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